58 dogs (29 males and 29 females) selected as healthy on clinical and biochemical evaluations were subjected to an ACTH adrenal function test 2 days after their admission to a veterinary hospital (t + 0). Basal female serum cortisol concentrations were significantly higher than concentrations in males (77 nmolll versus 43 nmolll; P <O' 01). Concentrations post stimulation were not statistically different (P>0'05) between males and females: 306 (± 69) nmol/I versus 291 (± 73) nmol/I, respectively. Twelve dogs (6 males and 6 females), randomly selected from the 58, were subjected to the same test 5 weeks later (t + 5) and 12 weeks later (t + 12). Basal cortisol concentrations were lower at t + 5 or at t + 12 than at t + O. Post stimulation mean cortisol concentrations were lower in males than in females at t +5 (162 versus 232 nmol/I; P < 0·05) but not at t + 0 (262 versus 320 nmol/I; P> O' 05) and t+ 12 (188 versus 233 nmol/I; P>0·05). These findings are indicating an increased susceptibility of bitches to environmental stress.
Cushing's syndrome is a commonly diagnosed endocrine disorder in dogs (Peterson, 1984) . The disease may occur spontaneously or result from prolonged and/or excessive administration of glucocorticoids (Feldman & Peterson, 1984) . Plasma concentration measurements of Received 6 January /988; accepted 26 June /989 endogenous cortisol (basal or after ACTH stimulation) are often used to confirm a diagnosis before initiating therapy. Basal cortisol is very low or undetectable in iatrogenic hypercorticism and normal or increased in endogenous hypercorticism. Cortisol levels can increase in normal animals due to stress or be very low in normal resting animals (Siegel, 1968; Campbell & Watts, 1973; Becker et al., 1976; Johnston & Mather, 1978; Ling et al., 1979; Stolp & Meijer, 1982; Feldman, 1983; Feldman, 1985) .
The current study was undertaken to elucidate the influence of environment and gender on cortisol levels in clinically normal dogs just after admission to a hospital (stress conditions) compared to long-term housing in a hospital (resting conditions).
Materials and methods
Fifty-eight experimental Beagle dogs were used (29 males and 29 females, supplied by Hazleton Research Animals, Cumberland, USA). They were all 1 year old and selected as healthy on clinical and biochemical evaluations. They were housed singly in quiet environment and fed ad libitum (Diet A from Special Diet Services, Essex, UK).
Adrenal function tests were conducted as follow (handling of the animals was strictly the same on moving day): blood samples were withdrawn from the jugular vein into Vacutainer tubes containing sodium heparin before (time 0900 h) and 2 hours after (time 1100 h) ACTH administration (Synacthene immediat TO, Ciba Geigy, 0·25 mg/12 kg bw, IV); each blood Table 2 . Basal cortisol concentrations were lower at time 1+5 (P<O'OI) or at 1+ 12 (P<0'05) than at 1+0. There was no difference between results at t+ and t+ 12 (P>0·2).
Six animals (3 males and 3 females) had basal values not different from the detectable levels of the assay (5 nmolll) at t + 5 and t + 12 while the lowest value at 1 + 0 was 16nmolli. 
Results

Protocol}
Results are in general agreement with the reference values of our endocrine centre and the literature (basal cortisol between 20 and 250 nmolll; cortisol post stimulation between 100 and 500 nmolll). Comparison between males and females IS presented in Table 1 . Basal female serum cortisol concentrations were significantly higher than concentrations III males (77 nmolll versus 43 nmol/I; P<O'Ol); the range of individual values was larger (17-189nmolll versus 16-104 nmolll) and the standard deviation double (± 40 versus ± 20) in females. Concentrations post stimulation were not statistically different (P>0'2) between males and females: 306 (± 69) nmolll versus 291 (± 73) nmolll, respectively. sample was centrifuged immediately and the plasma was frozen until assayed ( -20 0q.
The individual plasma cortisol concentrations were measured in duplicate using a competitive protein binding technique (Murphy, 1967) , and routinely used in our laboratory (detectable level: 5 nmolll; intra-assay and interassay coefficients of variation: 5Olo and 7%, respectively).
Protocol 1 (males versus females): adrenal function tests were performed 2 days after the animal's admission to the hospital (I + 0). All 58 dogs were subjected to the test.
Protocol 2 (stress versus resting): 12 dogs (6 males and 6 females) randomly selected among the 58 were subjected to the same test 5 weeks after admission (t+ 5) and 12 weeks after admission (1+ 12). During the 12 weeks, the animals received daily an intravenous administration of physiological solution under the same conditions as in the adrenal function test. Throughout the study, all the animals were treated at the same time of the day.
Statistical analysis was performed using the Student's t test. 
Discussion
Results of the present study indicate a significant difference between male and female basal cortisol concentrations in blood samples obtained from an homogeneous group of dogs. Such a difference is not reported in the literature (Murphy, 1967; Siegel, 1968; Campbell & Watts, 1973) . A possible explanation is that, in this work, animals were only able to become acclimatized to their housing conditions for 2 days. The difference between males and females is abolished by stress variations when animals are tested soon after being placed in an unfamiliar environment. The acclimatization appeared to occur faster in males than in females. This proposition is supported by two experimental results: first, the difference had disappeared after 5 (t + 5) or 12 (I + 12) weeks of housing; second, the mean cortisol concentrations post ACTHstimulation (i.e. artificial iatrogenic stress) are not influenced by gender (males = 306 nmolll versus females = 291 nmolll). This difference between males and females has little or no clinical implication when the adrenal function is evaluated at the arrival of animal and by an ACTH-stimulation test. However, those differences must be considered when an experimenter wishes to evaluate adrenocortical function in groups of homogeneous dogs. The dogs must then be housed until similar basal cortisol values are obtained or ACTH-stimulation test must be performed.
The results of the protocol 2 (effect of a longterm housing on basal and post ACTH cortisol) indicate that basal cortisol (males and females) is lower at 1+5 and 1+12 than at 1+0. Moreover, 6 animals (3 males and 3 females) had a basal cortisol level below the detectable level of the assays (5 nmoIlI). According to the clinical signs, these dogs could have been diagnosed as having iatrogenic Cushing syndrome or as having hypocorticism (Addison). The possibility of basal cortisol being very low is in good agreement with the secretion pattern of this hormone (sequences of pulses, separated by non-production periods) (Ling el aJ., 1979) . Although this low production is unlikely in routine clinical investigations owing to stress in dogs presented to veterinary hospitals, it has to be taken into consideration during longterm hospital housing. In spite of basal cortisol level differences, the post ACTH stimulation values of this experiment are nevertheless reliable in distinguishing clinically normal dogs. These results are in good agreement with the literature (Campbell & Watts, 1973; Johnston & Mather, 1978; Vial et al., 1979; Stolp & Meijer, 1982; Feldman, 1983; Feldman, 1985; Reimers el al., 1985) .
In conclusion, individual variations in basal cortisol levels, which can be masked in response to ACTH administrations, may be decreased by long-term adaptation to a non-agressive housing environment. Consequently, the ACTH stimulation test is absolutely necessary for the evaluation of the adrenal function. This work also documents, for the first time, the particular basal cortisol elevation of females during shortterm adaptation to a new environment. We interpret this finding as indicating an increased susceptibility of bitches to environmental stress.
